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Optical disk drive has CPU that repeats recording power test by lowering 
recording speed, if detected error address coincides with optimum 
recording power emission address 

MATSUSHITA DENKI SANGYO KK 2000.11.30 2000JP-363947 

(2002.06.14) G11B 7/0045, G11B 7/007, 20/10 
Novelty: A CPU (13) stores an address where an error occurs, in a memory (15) and 
stores optimum recording power emission address in the memory. The CPU repeats 
recording power test by lowering recording speed, if the detected error address 
coincides with the optimum recording power emission address, to determine the 
recording speed at which the error does not occur. 



use: wpucai uisk. unve. 



Advantage: Prevents failure of recording when a disk of inferior quality is subjected 
to high-speed recording. 

Description of Drawing(s): The figure shows the block diagram of the optical disk 

drive. (Drawing includes non-English language text). 
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Detailed Description of the Invention 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the optical disk unit which prevents failure of the record in a program field, when especially 
quality records by the bad disk about recordable optical disk units, such as a CD-R disk unit and a rewritable CD- 
RW disk unit. 

[0002] 

/Description of the Prior Art] 

After setting up the recording rate of data and performing a record power test (OPCrOptical Power Control) in a 
record power test field as recordable fundamental record actuation of a CD-R disk unit or a rewritable CD-RW disk 
unit, data is recorded in a program field by the optimal record power for which it asked by the record power test. 
Actuation of the conventional optical disk unit given in JP, 10-2697 16, A is explained using drawing 6 . Record is 
started in the program field of an optical disk (step S200), and a wobble signal is detected from PURIGURUBU 
formed during record at an optical disk. Here, a wobble signal is a synchronizing signal for control of the spindle 
motor which carry out the frequency modulation of the carrier signal by address information called ATIP (Absolute 
Time in Pre-groove), and the frequency modulation signal acquired as a resuli is made io move in a zigzag direction 
in the direction of a path of an optical disk, and rotates an optical disk. 

[0003] 

Next, ATIP data calculates the CRC (cyclic redundancy check) flag which shows whether it is the right from the 
ATIP data contained in a wobble signal (step S201), and the address this CRC result of an operation of whose is an 
error is saved (step S202). When the address whose CRC result of an operation of ATIP data is an error exists after 
record termination, ** RIFAI of the data (step S203) and near [ its ] the address is carried out (step S204). After 
performing ** RIFAI of data, when it judges with record actuation having been performed normally when data is 
reproduced and an error does not occur, and record actuation is ended (step S205) and an error occurs, it judges with 
record being unusual, and record actuation is ended (step S206). 

[0004] 

IProblem(s) to be Solved by the Invention] 

In case a disk of inferior quality performed high-speed record, when detection of a wobble signal was not able to be 
performed well, the roll control of a disk was confused, record went wrong, or it could not read data at the time of 
after [ record termination ] playback, the postscript of data becomes impossible and there was a problem of making a 
disk useless. 

[0005] 

Moreover, there be a problem of the postscript of data having become impossible and make a disk useless too or it 
cannot read data as a result at the time of playback, when data be normally record on a disk after ** RIFAI, although 
the address of an error [ by the conventional method ] of the CRC result of an operation of ATIP data in data logging 
be saved and ** RIFAI of the data near the address be carried out after record termination. 

[0006] 

When it is made in order that this invention may solve the above-mentioned trouble, and a disk especially with bad 
quality performs high-speed record, it aims at offering the optical disk unit which can prevent failure of the record in 
a program field. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an optical disk unit concerning 
claim 1 of this invention The address whose CRC result of an operation of ATIP data obtained from a PURIGU loop 
beforehand formed on an optical disk into a test record in a record power test field performed before record in a 
program field is an error is saved in memory. Reproduce a record power test field after test-record termination, ask 
for the optimal record power, and when the CRC result of an operation of ATIP data under record by this optimal 
record power is an error When a recording rate is lowered, a test record is performed again and an error does not 
arise in the CRC result of an operation of ATIP data under record by the above-mentioned optimal record power, it 
is characterized by what a program field is recorded for. In case this performs high-speed record by disk of inferior 
quality, it has an effect that failure of record in a program field can be prevented. 

[0008] 

An optical disk unit concerning claim 2 of this invention is characterized by what a program field is recorded for, 
when it sets to an optical disk unit according to claim 1, a recording rate is lowered, a test record is again performed, 



when the CRC result of an operation of ATIP data under record by the above-mentioned optimal record power is an 
error, and an error does not arise in the CRC result of an operation of ATIP data under record by record power 
smaller than the above-mentioned optimal record power. In case this performs high-speed record by disk of inferior 
quality, it has an effect that failure of record in a program field can be prevented certainly. 

[0009] 

An optical disk unit concerning claim 3 of this invention is set to an optical disk unit according to claim 1. When the 
CRC result of an operation of ATIP data is an error during record in a record power test field, In case a recording 
rate is lowered and it redoes from a record power test again, the contents of the error when an error occurs, and 
information on a recording rate are recorded on a record power test field, and it is characterized by what is not 
recorded in a recording rate judged based on information which reproduced and obtained this portion next time to be 
an error. In case this performs high-speed record by disk of inferior quality, failure of record in a program field can 
be prevented, and compaction of chart lasting time can be aimed at. 

[0010] 

While an optical disk unit concerning claim 4 of this invention reproduces a record power test field after test-record 
termination and asking for the optimal record power Save in memory the address whose CRC result of an operation 
of ATIP data is an error, and when the CRC result of an operation of ATIP data at the time of playback by the 
optimal record power is an error When a recording rate is lowered, a test record is performed again and an error does 
not arise in the CRC result of an operation of ATIP data under playback by the above-mentioned optimal record 
power, it is characterized by what a program field is recorded for. In case this performs high-speed record by disk of 
inferior quality, it has an effect that failure of record in a program field can be prevented. 

[0011] 

An optical disk unit concerning claim 5 of this invention saves the address when phase contrast of ATIPSYNC and 
SUB SYNC is detected and phase gap occurs rather than the predetermined amount of phase contrast in a test record 
in a record power test field in memory. After test-record termination, reproduce the above-mentioned record power 
test field, and it asks for the optimal record power. When phase gap has occurred rather than the amount of phase 
contrast predetermined in phase contrast of ATIPSYNC under record by this optimal record power, and SUBSYNC 
When a recording rate is lowered, a test record is performed again and phase gap does not occur rather than the 
amount of phase contrast predetermined in phase contrast of ATIPSYNC under record by the above-mentioned 
optimal record power, and SUBSYNC, what a program field is recorded for is made into ***♦. In case this performs 
high-speed record by disk of inferior quality, it has an effect that failure of record in a program field can be 
prevented. 

[0012] 

An optical disk unit concerning claim 6 of this invention is set to an optical disk unit according to claim 5. When 
phase gap has occurred rather than the amount of phase contrast predetermined in phase contrast of ATIPSYNC 
under record by this optimal record power, and SUBSYNC When a recording rate is lowered, a test record is 
performed again and phase gap does not occur rather than the amount of phase contrast predetermined in phase 
contrast of ATIPSYNC under record by record power smaller than the above-mentioned optimal record power, and 
SUBSYNC, it is characterized by what a program field is recorded for. In case this performs high-speed record by 
disk of inferior quality, it has an effect that failure of record in a program field can be prevented certainly. 

[0013] 

An optical disk unit concerning claim 7 of this invention is set to an optical disk unit according to claim 5. When 
phase gap with ATIPSYNC and SUBSYNC was detected and gap occurs rather than the predetermined amount of 
phase contrast during record in a record power test field, In case a recording rate is lowered and it redoes from a 
record power test again, the contents of the error when phase gap occurs, and information on a recording rate are 
recorded on a record power test field. An optical disk unit characterized by what is not recorded in a recording rate 
judged based on information which reproduced and obtained this portion next time to be an error. In case this 
performs high-speed record by disk of inferior quality, failure of record in a program field can be prevented, and it 
has an effect that compaction of chart lasting time can be aimed at. 

[0014] 

While an optical disk unit concerning claim 8 of this invention reproduces a record power test field after test-record 
termination and asking for the optimal record power Detect phase contrast of ATIPSYNC and SUBSYNC and the 
address which phase gap generated rather than the predetermined amount of phase contrast is saved in memory. 
When phase contrast of ATIPSYNC at the time of playback by the optimal record power and SUBSYNC is larger 
than a predetermined amount When a recording rate is lowered, a test record is performed again and phase gap does 
not occur rather than the amount of phase contrast predetermined in phase contrast of ATIPSYNC under playback 
by the above-mentioned optimal record power, and SUBSYNC, it is characterized by what a program field is 



recorded for. In case this performs high-speed record by disk of inferior quality, it has an effect that failure of record 
in a program field can be prevented. 

[0015] 

[Embodiment of the Invention] 

(Gestalt 1 of operation) Below, the gestalt of implementation of invention indicated by claims 1, 2, 3, and 4 of this 
invention is explained using drawing 1 thru/or drawing 3 . Drawing 1 is the block diagram showing the 
configuration of the optical disk unit by the gestalt 1 of operation of this invention. 

[0016] 

drawing 1 -- setting - 1 - an optical disk and 2 - a spindle motor and 3 - a spindle control means and 4 — an 
optical pickup and 5 - LD control means and 6 - a pickup control means and 7 — a head amplifier and 8 — an ATIP 
data demodulator circuit and 9 - an ATIPCRC arithmetic circuit and 10 - in an ATIPSYNC detector and 1 1, CPU 
and 14 show an encoding processing means and, as for a phase contrast detector and 12, 15 shows memory, as for an 
ATIP digital disposal circuit and 13. 

[0017] 

The spindle control means 3 rotates an optical disk 1 by making a spindle motor 2 drive. A light beam is irradiated 
by the optical disk 1 from the laser (not shown) carried in the optical pickup 4 by control of the LD control means 5, 
and the reflected light of an optical disk 1 is received by the light sensing portion (not shown) of an optical pickup 4. 
At the time of informational record, the LD control means 5 controls the light beam by which outgoing radiation is 
carried out from an optical pickup 4 to record power, and controls a light beam to playback power at the time of 
informational playback. 

[0018] 

The pickup control means 6 performs a truck servo and a traverse servo to control an optical pickup 4, and perform 
the focus servo for doubling the focus of an optical spot the optimal on an optical disk 1, and for an optical spot 
follow the truck on an optical disk 1. A head amplifier 7 calculates the signal inputted from an optical pickup 4. The 
encoding processing means 14 encodes the data stored in memory 15, when recording data on an optical disk 1, and 
it outputs the synchronizing signal (henceforth "SUBSYNC") of record data to coincidence. The signal acquired by 
record data and an ATIP signal-processing means 12 to mention later to the optical disk 1 inputted into memory 15 
from an external device (not shown) is memorized. 

[0019] 

The ATIP data demodulator circuit 8 obtains ATIP data by carrying out FM recovery of the wobble signal 
calculated with the head amplifier 7. This ATIP data is the hour entry (address) recorded on the spiral slot with the 
wave formed on the optical disk 1. The ATIPCRC arithmetic circuit 9 calculates the CRC (cyclic redundancy check) 
flag with which this data shows whether it is the right from ATIP data. 

[0020] 

The ATIPSYNC detector 10 detects the synchronizing signal (it is called "ATIPSYNC" 75Hz and the following by 
standard speed) of the ATIP data inputted from the ATIP data demodulator circuit 8. The phase contrast detector 1 1 
detects the phase contrast of ATIPSYNC inputted from the ATIPSYNC detector 10, and SUBSYNC inputted from 
the encoding processing means 14. Here, let the ATIP data demodulator circuit 8, the ATIPCRC arithmetic circuit 9, 
the ATIPSYNC detector TO, and the phase contrast detector 1 1 collectively be the ATIP signal-processing means 12. 

[0021] 

CPU 13 controls the spindle control means 3, the LD control means 5, the pickup control means 6, the ATIP signal- 
processing means 12, and the encoding processing means 14. 

[0022] 

Hereafter, actuation of the optical disk unit by the gestalt 1 of operation of this invention is explained using drawing 
2 . Drawing 2 is a flow chart which shows actuation of the optical disk unit by the gestalt 1 of operation of this 
invention. 
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»i: 0 fcffiffiXUA<jfe£Lfc7KW*£**'J-fcft# 
L. Siildi^N-y-T'coH^lcfcttl, AT [ PSYN 
CtSUBSY N COffifflJ£A<ffi5g?)ft «fc 0*IV^ 

en. leaaHS^TtfTWt^neasrffvv .ties 

jSie^^-T'^S^+tCfett* AT I P S YNC t S 
U B S YN COfflffllbWJUeofflffiiyt J: 0 tftfflXU 



ZbmWib-th%><7)X'hh. ZtHzX'O. WH0M» 

r < xtx'-mimz'fromz. myy^mx-cnu 

[0015] 

<nm&l. 2. 3. 4t:E«S*itf6iiBcoiatW»JB 

w<nm.<?)im i c i s^r * x ^^Bcoffl^^^-fT' 

n-y?0T*>3, 

[0 0 1 6 ] IltJi^T. HiJfcfU?. 2<iXt 
VKM-^. 3{±XtyH;l4iJ«#a, 4«±#£?? 

a. 7li^yF7X7\ 8liAT I Pf-^fUBHIfg. 
9{±AT I PCRC?!3t@S§. 1 OiiAT I PSYNC 

eimmss, 1 nififfl^anass. 1 2«2at i p<i^ 

*&ai3Hk 13(iCPU, I4iix.ya-Y9m^ 
[0017] xh-y H/mw^S3ii, xeypw- 

KSiTJtu— «f- (i*ff) *>^r-f x^ lKJEt* 
- A^rajt 3Kr -f x ? 1 oKHjBi* f-y^r ••/ 

#S5U, flM«)GIM(Ctt. ^b--y^Tyr4A>4,ai 

[00 18] V-y7T-y7Mmmii. 3ttT -y^T-y 
X 4 SrMffll UT . ftr 1 ±fc^x,-K y h WJH^iS: 

ntfto. zy3-Kai#ai4tt. ^t^x^kc 

T, rsUBSYNCj tV^ ) fcSWrf*. ^^E'J 1 

? l^coiEiaT-^^aa^riAT i pffwiw5i 

2 «t 9 ft MifcflHWHISfi & . 
[00 19] ATI Pf-^fgli[HlSS8(i. ^-yHry 
7- 7 ^tlf^t F MfUB-r IxItCi 

9. ATIPf-^ffl?.. C105AT I Pr-*ML # 
r -f X9 1 ±K3EW*#ifc 3 <a 9 Sr»o«jSE«i0*fcE 
»S*Utl*iam« (TKUX) Tft6. AT I PCRC 

mnmmii. ati pt-^a^ot-^ieu^ 

frt'^i'itfCRC (eye I ic re dun da 

ncy check) 77/JH-S«. 

[00 20] ATI PSYNC$ttJ0S£l 0(i. ATI 

fflB^ («*iM6T7 5Hz. WT. r AT I PSYN 
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Cj k^o) SrtttM-4. GLttmiiiimi Hi. AT 
I PS YNCaa!0»l 0*>*>A;JjSft4AT I P SY 
NCfc. xyn-HJaa¥ai43i»feA*$il4SUB 

sYNcofiffls*«(aj-r&. ;cf. atipt-* 

90H11K8, AT I PCRCM&[I]?S9. ATIPSY 
NC&tfJ[H]SSlO. ffif|&ftiB|B|ftl l£2fci/>TAT 

i pm%mmzi2ki-z>. 

I 0 0 2 1 ] C P U 1 3li. X\Z> K/m»#a3 . L 
D fflff 5 . t y ? T -y 7MHf« 6 . A T I P ft? 

»a^a 1 2 . at^xy n- Fxn^s 1 4 smrr 
h. 

[ 0 0 2 2 J fitT, H 2 *ffllr>T*«W<OHtt<0»ffi 1 

T 7n-f-v-hT'&4. ST. CPU 1 3(Cj; 0 AT 
I P fl-f 12. f -y 7 r -y 7W»^ a 6 . X t° 

y K/HW«M£8 3 fc*f LTftr -f x 7 1 0(s]|kjIjS^«- 

S100) . 

[00 23] at:, jfce -y^r>y 7-4 t«fcomit$ixs 

* t'- A<7)ftjiia^/ <C7-£ 3W>£ KlEf*/" nV -f 
XKOPC:Optical Power Cont 

r o i ) £*f3#. ^-r*t°-y7r-yr4^-rVx^ 

Pa 6 ) i^iTEil^o (Xf^rs 10 1),. icox 
-^leii+t. AT I PCRC?lg[HjS&9l3. AT I P 
T-?tf>CRCijt££fr^ (Xfy/S 1 02) . -fO 
13, CPUl3fi. ATlPT-*^CRC*jr<otS* 
fciftiLTfcO. m^m^y-X'hhTYVX (a 
T. rx?-ttajTHU^j fcn-3 ) 1 5fc& 

#-f4 Ur-y7S 10 3). 
[ 0 0 2 4 3 #f -y 77 y 74 «t hslii'^-T X h 
^^OieiiKf^^T-rSi; Uf7rsi04) . 

7S l o 5 ) . z.m. C P U 1 3<i. r-*B£«frfc 
f#£>ft4RFft-5?- (ff£fi?) <0t-7fc;tfhA£$ai 
LT. 7U-A«fc*^?'£.&,3£itS:-f4. 
T. 3Kb*-AA*ftjMEtt/'C7-T*6^/8fl|liO. 0 
4T'*D. CPU 1 3(i/3 = 0. 0 4#lMj£*l47K 

( wt. r *aae»/'«7-{fj»7 k^j ti^j 

**'J 1 5fc«#*& (XX-/7S106) . 
[ 0 0 2 5 3 3tt y 7 7 y 7 4 fc J; 4Kff:/N'7-fX h 
m^W±mmmJi-?>t Ury7S107) . C 
PUl 3(i. jtqe 'J 1 5fc«ffLT^*x?HWfl7K 
U7. fc «®ieii^-7-tblt7 H U7#-gc LT^S^fc* 
^J&'Sr^-fS (^f7/S108). W^71*W 
A*-gcL&0%£fc<i. m^Afctffc^-^U 7 

f'yrsi o b^zx^tzmmim'^-x'T-f^ 



[0026] P5*C07 KUX^'-gcLT^^^i. IS 

f*+coxfy H;^-^2oigeaa«iAT i psyn 

C fc S U B S YN C<D{ifaH£ Sfc*K»*ff ^Tfc 0 . 
ATI Pr-^CRCiWWift* t x9--Cft**^K: 
ATI PSYNCcOftJStt *>{£<. ^t>F;W-;2 
^0£$j«lfcgU"l#£ thZbtf3}tt>tl& . ftoT. 
£OEflaLKfl*ira^AfMWc^-? Lr-7K 

hmlzmmfci imSTlfXfrh U-f -y7S i o 
9) . E^A-v—fxhSrSS^OE-r. -I*ifcJ:9, 

SKX'7a7yAffi®l,zmic-f&ZttfX£ . n±Ltc&f 
fcr- 7 ffmMMvZ: v \ itzlir-f <0 it IG^^fitf 
l»«Ifc5-K<'Cfc^T'#l.. 
[00 27] ifc. »gWKieaa«*TH''5:J& t <9ie» 
X7-fi|{K7KUXfcga 

T77S 1 0 8(CfeV^T. x9-«KU7KU^jWKMB 

7Kuxfc-a^s*>fc-a*>«si^ -m-h^i, 

lEIMS^rTtfT*^ (Xf -/TS 10 9) SKIBH/n' 

-T'TDjy-^A^coieii^a (XT7/S11 
0) . ztilzJ:'). &M&&* r 7-l<z]:im$iCpt l zi3\ < ^ 

xxvy V)^-?2<n>mffl&m i w&x%\^isx 

t . fit ^E»y <7-TE«-f 4 i fc -era ^ 5 AjRWC 

<nim<Wk®.*mmzm<c\ t *<t-§ 4 . 

[00 28] iei*/N°7-rXhtfc^T. ftjgie 

-APhIT'AT I Pr-^CRCiMaSjRtx^-*^ 

^T^ffi^S:l^iA-7-f7.hMJS^f^L. Wmafer 
^ x? 1 lcr-^co±*^^iiie?:1-4l^t±l£^fff« 

oizixi>*\<\ ztuzx*), -mitr < x? imm 

5rff3^tc. iWatVh'/«-^ 2<OHM6*iJffll<7) 

S/i**^ t=fl:i-«WS:ie»i«K^«»4 i fc * { T'I= . IS 
8^&litl) Z fc 4 . 
[ 0 0 2 9 ] tfz. tftltzmX-it. AT I Pf-^ 

cRc>is:5r. teiS/^7-- f 7. h^^ieii+tctT-^-c 

^4* { . WTcOJ; 3 tie$lA'7-r7 HR«<0?I4+(C 

4 . h 3 i±*%pmmm<?>mm uzk&KTjxrmw 

Oiftf^Sr^7D-f-\'-hf*4. 
[00 30] i-f. CPU1 SKJiJATI Pft^S 
¥S 1 2 . f -y 7 7 7 7HHJfflI#8 6. XtV hVl4>J»* 
S3fc*tLT3er -f X7 1 tOUHEaLKO^IftSSrff^. 



!(6) 002-1 70239 (P2002-1 7JL8 



[00 3 1] mz^ KV-v?Tv7'At<Z&r)&miXl 

fimzfo&im^y-TXhffimzis-rL. w-i, 

(XT7/S 112). 

[00 32] fttf ••/ 97 •vTAlZk htlW^-TX h 

mmws&wifttfmt&b u-f-yrs 1 1 3 ) , 
7th-./ 77 -vrAmm^-TX mmzumtvtz 

7*S1 14) . Zcr>T-?n±4>t,Z. ATI PCRC?! 
a08#9liATI Pr-^(7)CRC?«S:^ff^ Ur-y 
7'S 1 1 5 ) , -?-c7)^. C P U 1 3te, AT I Pf"-? 

T'S>l>7f^x (OT. X7-ftiiJ7Kl^xfci,^ ) £ 
1 5fc£#-T£ Uf 7 7"S1 16). C 

pui 3«±, T-m$i<pi,z®t>tizm$i<nncr>v-7 

btfh&ZmtiiLX. yv-j^mz0^%-th. zz 
X\ 3Kt'-A^ftJiISI|yN-y-T'*l»^O/3fi(±0. 0 
4T'J>'9. CPU13li/3 = 0. 04#$ttJ£ix£7F 
UX (fclT, r fiiiie»A*7-St|ltTKUXj t^0) 
**'J 1 5£S#-f 6 (^f77S 117). 
[ 0 0 3 3 ] 3th- -x 9 7 -y 7 4 l,z£ htm^V-y-X V 

wa^^mmmT-th t u-r-yrsi is) , c 

PU 1 3«, ^t'J 1 5fc«#LT^*X7-«!airH 

vx t Stmim^v-mr f t a*-gt ltv^*> 

t*a*>2rflS-fS (Xx-yrs 1 1 9) . W3reD7KU 
UTvvarif ^tefctt AfflWc x- 7 

u xt-v7si uizxxibtz&mimw-X'T- 

?<?)&»t:mtet& (Xt-/7S 12 1). 
[00 34] PttT<07HU'^*»HRL.-CV^*^li. .1 

mzjEmt,ZT-?mmx'% ^^mm^hcox. r 
u?7j±fflmimzffl&tmizmm®£ 1 ott 

(fTA^ (XT77S120), E»/<7— f-^htff 
S^Ott-t. «r fife: J: 9. xfyH^-^2<7)0feSi] 

-rs.r . mmiim± itzmzT-?tf%t& 
mi%\\ ttttT-frt&sitz&Hcrhz t m<z 

[00 35] z^kolz, *%m<7)£M<r)Bm lizXh 

%t < xti&mzjituf. ati Pv-fncRcmn 
&$ktfx.y-x'fomcojiy-mm7 v uxt . ftjiia 

i?%tfi>9eM!'< r 7-fxbzm*)mi^ m^y-tiua 
TY-x/xh mmm^v-mttT h ux l&v « 



[0036]**:, #«9J*>$S»<0#!B 1 (c J: &3fcT < 

xttmizztat. mmizimmz Tif%tft>im 

/\*7-rXh£firofc*§S£, X7-&iil7h*UXfcft» 

is«/'C7-ajitrHu^3&«aRL-c-sw*«^i, ft 

Kffrt& J: 5 ft: Ltz<7)X\ To / 5 Affli£T'CDiaif:?)& 

®.zmmzm<ztb i x'i*h. 

[ 0 0 3 7 ] *JHB<05ltt<^BSS 1 K«t h%rr < 

x 9 mwiz x tiiz . x 7 -«aj rvvxt. wcmm> < 

HiWfcKftU KBitr-fX? lfcSBfrrsRfc:, x 

7 i>®mx<r>m^m&$imzm <z t . 

[0038] (HJ|<0ffiyg2 ) Kfc. *^<?)ll*3a 
5. 6, 7, 8K8BttS*ut«^<0|BS<?)»SHcov^ 

•c. hi. mARvmszm^xwM-h. xmmom 
m 2i,zm/tT<x? mwiza i vc. w» l tzmmm 
mtm tmmzr>\ ^ximm^^m-ti . 
[0039] U1T, 04 &m^x*%m?mt&coBB2 

[0 04 0] i-f. C P U 1 3 tcj; •) AT I Pft^-MS 
#S 1 2 . t •/ ? 7* -y TMffl^® 6,Xty H/HIJWf' 

T-^<?)ie»^jss-is^-ri. (xf7rsi30) . 
[0041] a:t. *e-y^r-yr4tcj:oaj»s/i* 

XK$rtf *-f3fef v77-y7"4#3fcT-rX?109 
RlXimZifo (Xt- vTS 13 1). ZcOt—TsZ 

mwz, (iffi^ajiaiKi uiATiPSYNcttsuig 

K 1 O&tfxya- h'Mfg 1 4 frt>Zti?tiAJ}Z 
tl&ATl PSYNCtSUBSYNC(7)fi[ffi||«0^aj 
i'if^ (XT'/VSl 32) s -e<?5^. CPU1 3ti. 
ATI PSYNCtSUBSYNC(7)fiMiJilL 
XH*)* ATI PSYNCt SUBSYNCOfiifflgtf 

F/r^g mmjtvv a? -v ^ x-tmztix ^ nm^ 

-;W=±2EFM7U-A) tUi-fflTV^^, 

Xj t^0) 1 5(C^#-TI,. (Xf77Sl 

33) 

[0042 ] %V y?7-vT4l,z£Z,tm'* r 7-TXh 

mm^imm^mj-rit (x-fyrs 1 34) . 

*lf >y 7 7 -/ 7'4 tiEUA-V— fX hfS«(cK»SfUt 

T—sw&wm.'^i'—rL. mtmmfro. (xt 



!(7) 002-1 70239 (P2002-1 7JL8 



■/7-S13 5) d<0B#, CPU 13(2. 

LX. ?\y-l±mzl3m%-$h. ZZX\ ftt'-A# 

Scmm^v-X'h&mmpmto . O4t-j>o. cp 

U13J40-O. o^mta^tiiT^uz («T. 

'J 1 5\,zm??Z> (XtvTS 136). 
[ 0 0 4 3 ] ftf -y ? T y 74 (Ci &fa$|A7-rX I- 
THS^S±»ff* { »71-Sfc (Xf77S137).C 
PU13Ji, /t'J 1 5tCffifftT^§X7-^iB7H 

ux i: gjSEii^7-aiW7 k ix ^h&b' 

^Sr^-f^, (Xf77S 138). ffi7f<07 K UX 

u xfy/si s eizx^tzMmm^^-x-T- 
?mimmw!-th (xf7rs 1 4 o ) . 
[0044] mif(r>7 k ix^tzifr&u, te 

ll4»Oxeyh';^-^2«0@«K^|f9{iATi psyn 

Cfc S UB S YN CtOfiiffill^^lffll^oT h 0 , 
ATI PSYNCt SUBSYNC<9{5fflxV#*£<,> 

u^yAWMlz^-^LT-nm^froi:. 7a 

T\ TD^5A^JicolSli$:^t-|.f((;IH»affi^ 1 
ffiTlftfrf, (Xf77S 13 9). 

E**+ £ d t . E»»7»S£ Lfe«*Cr-^ 
®Ki^\ ttzliT-?<nmi\,z$m-h £ t £ 

[ 0 0 4 5 ] W^fcffifla^fcTtffca^lEft 

T77S 1 3 8lcfcWt. X7-ttHJr HUX**ftaE 

I'X ( 161211^7 -#St7KWX) t-»LT^ft*»f 
3A»*ffi£U -gCTl>*t£{i. tmm&ZTlfXfrt? 
(X-f-yTS 13 9) Xh£ff^, - 

iEH£ff3 (Af77S140) . dft.fcj:i}. ft3£ 
btfX'Zb. 

[0 04 6] ttc. US&tV— fXhtrfe^t, SiiSlB 
liA'7-T'ttr -r x? 1 <3ffi8£1fofclBfcF!fi£*)7 U 
-AfSlTATI PSYNCfc SUBSYNC<0{JfflH# 

ia«a*t-3^T <7Df&f8£ie$iA-7-f x t-sit&cfaii 

U ftHftr-r X7 l£T-?<D±g# Ji S»iIie£-r&l& 



? i olefin ?mz, wmmzxvy p/n-?2cr> 

[004 7] 4fc, ±$L£tffm. ATIPSYNC 
t S U B S YN Cc7){ifflHcog?|±i^ . Ei$/\-7-rX h 
@iS<7)ieiS+HtT-)TV^^\ iiTROJ: 3 tc£»^7- 

T #8W)gtttfWB!B 2 J: & ft x ;? gSOt&ft *> 
ffiOWfco k vcttHJft 4.05 I^MtoUMI 2 
£ J: £ ftr -r x 7 JlfiOiMts*: jjrf 7D-ft-htA 
S. 

[00483 £-f , C P U 1 31Z «£ 0 AT I Pff-fJMI 
#g 1 2 . t -y ^ 7 ••/ 6 . X t°y 

S3tcStLT*r a? l^mfeiSS^ift^S-ff^. 
r-^ieSiaOK^iSSSfcffp (xr-yrs 1 4 1 ) . 

[0049] act. jee-jr^7-yr4(C,t0aat5^S 

X h Srft a 4-f3Kf ••/ 97 v 7'4 A { 3fex X^ 1 0 
(7f77S142) . 

[0050] ftV-v?7 vTA\,Z£him>* T 7-T-X h 

wswumfctmi-th t < xt yrs 1 4 3 ) . 

* f -y ^ 7 y 7° 4 Jif^W-xX h «W(C|E»Sn^ 
r-9cr>MMim^->-9 1. W&M#iff$ (7f7 
rs 1 44 ) . CtfW-^HJfe+t. (4ffiH«?ailHlKl 
UiATI PSYNC^tiilslSgl oa^xyn-HJji 
1 4*»fe-e*l-fih.A*S*l* AT I P S YNC t S 
UBSYNCtOfiffl^oeiajSrffO (Xf 77S14 
5) , -e^H. CPU 1 3(i, ATIPSYNCfcSU 
BSYNCdOfifflHaSEffiUTtiO, AT I PSYN 
CiSUBSYNC (Dffimm&t ( (f Uyy 

y -y 9 xMfe* ixx o h mmiv-)v= ± 2 e f m 7 

A) £Ltf*l-Ot*4ft£. XK»D«^L-C^ft7KUX 
(WT, r x5-^ttJ7KUXj fcl,^) Sr^t'J 1 5 
tC^ff-fS (Xf77S14 6) . ifc. CPU1 3 

*«ajLT7u-A«w>i8^ftfl[-r*. 
A^'aates/ f 7 - -e* & b^^co ^ <iti 0 . 04 t-* 

•9. CPU13IW = 0. 0 4*«aajSilS7h-WX 
(iSLT. r ©Mfei^N-7-tiiW7 Kl/X j t^o)Z$ 
*\ ^^'J 1 5tC«#-?-S (Xf--y7S 14 7) . 
[005 1] 3tt , -y^7y7'4^J;Sie^A-7-7 i Xh 
ffi&VW&WjmWT-t&b (XT77S148) . C 
PU13Ji. j<^0 1 5t*ffLT^4X9-tfcaS7K 

uxt gjsisi*/ <7-aatr k u x *^-gc tx^&frb 

Ofrmfcth (Xf77S14 9) . ffij<r)7YUZ 
* { -gcLT^^O*l^lC(±. 3fee-y77 yr4(i7D/ 
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7i»»y-; L. Xf77"S 1 4 7 KT#tf>fcfijI 
iei*A-7-^3feb"-^Tr- *tf>ie»*IJIttWS ( xf 
7/S 15 1). 

[0052] mH^T^UX^-^LX^tz^t. z 
IfmTUXfrh (Xf77S150) . 

[0053] *wmmkcn>%m2\,zih 

%f< zrgmzXtlli, AT I PSYNCt SUBS 

y n c <r>mmm%iULkvh t liox y r v 
(i» mm&ZTif%tft>§m^ t 7-TA b&m<om 

mik&mK'zttfxzz. 

[ 0 0 5 4 3 itc . ^ftWcommcoBB 2 i,z£ Sftx -f 
/W-rXhSrfio-tlgm. x^-tfcfcUTK^xtftil 

Fi/x#ji^LT-at-6i§£(2. « 
mm^v-x *) w&^imw-x'Tuyy&ffi.®*: 
imthko \,zLtz<r>x\ ra77i*m®xcom$:<?>$: 
&mnm<'zttfx'zz>. 

[0055]**:. *«BH«0JWfc<0»JB 2 iz «fc Sjfc-f < 

, ^^(Timmmz-oux^mim^-^x 
v famzim i . <xei3Kt * x ? 1 csuw- * irk . x 

EflWflBIS:JS«rt-4Ct*<-CS«. 
[0056] 

%T4 x?mmzj:tLti. rayyAmmxmm^m 

iz'ff o guy <7-fxh ffimx'cofx b tm<t> t*-r ■< 

6 AT I PT-^WCRCjjlWS^X^-Tftirh* 

-TXhiS^Srff4LTigjiieiiA-y-S-*tf>. fgfia 

I Pr-^^CRC 
*MS*rt { x 7 - X'h h *%£lzl,i, KftjMteTtf TB 
SrX hBUfcfirK ifilMDEIKV-T^Ett+t: 



fcft&AT I Pf-?iOCRCi»ISCX5-A<41: 
Tn77J»m®V>im : $:'<f o i><7)t Uz 

<nx\ ffaKcom^T -i x^x'^mm^itfomz. rn 
[00 5 7] ta, *m<?>mm5m&ftT<x? 

gffitciixff. fdfi^'7-f x bmmx^)TX hi£iS4" 

CATI P SYNC fc SUBS YNC£c9{5fflH£JMi 
LTBrJ&3<iffi£*J: 0 i>fifflXl^£L*:*l£07 
K UX * 'J U fXF IE«iR7tt(C ±ia£ 

»a-7— fx nBsfitH^LaadEa/^-s^. f£ 

fijSiei^^-T^KfitftCfettl, AT I P S YNC t 
S U B S Y N C <?)Ci«&6«Bf3eofil[ffi«* J: 0 t> fifflX 

KK»*ffv\ Jitaftaie»v\-7--e«ian*tfc{t5 

ATI PSYNCtSUBSYNCO{ifflH*^c7){4 
AfflJ*Oie»$rff 3 tot fn«<0l^fa 

mm<z t ifixt * t v ^ smi . 

[0iii<O«*=3:l»i«] 

[0 1 ] #&0JI<O#t ^ X7m&<7)m&Z*-t7'n 7 ^ 
[02 ] aMHH^Ht^EW 1 J: **f < X7*m.<r> 

mvm-m y a-^-hx-t)i. 
[03] Xffflcrm&cwm 1 f= X h 5Kf -f x 9 wm<r> 

[04 ] *W^W&<m%2\z£h%r < xtm&tn 

[05 ] *«BB<omt<OjraBl2{c: J:i*-f -f x?gl?> 
llf^)ffi<i0W**t 7 D -f-v - FT* !> . 
[06 ] «*^3tr ■< X^^aof)^?:^-r7n-^ 



1 




2 




3 




4 




5 




6 




7 




8 


AT I Pt-?«I»& 


9 


AT I PCRCSIKHB 


1 0 


AT I PSYNCftajEffi 


1 1 




1 2 


ati p«#wi#a 


1 3 


CPU 


1 4 




1 5 
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[01] 
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